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In light of the proliferation of exceptionally large fiscal stimuli to ward off the recession triggered by the 2008 global economic and financial crisis in most advanced economies, this paper revisits the fiscal adjustment and growth nexus in Sub-Saharan Africa. Using transfer functions, it quantifies expected losses in terms of aggregate output largely attributed to a systematic implementation of pro-cyclical expenditure switching and reducing policies to achieve low deficit targets This paper-a product of the Poverty Reduction and Economic Management Division, World Bank Institute-is part of a larger effort in the department to understand the dynamics of fiscal adjustment and growth in Sub-Saharan Africa. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at hfofack@worldbank.org. throughout the decades of adjustments. The results consistently highlight a much higher predicted aggregate output under the hypothesized counter-cyclical fiscal expansion option. This consistent outcome suggests that the output gap would have been significantly smaller in the region if countries had drawn on stop-and-go policies of fiscal expansion to sustainably raise the stock of capital investments.
I. Introduction
Until the outbreak of the 2008 global economic and financial crisis, which triggered the implementation of historically large fiscal stimulus packages in most advanced economies, fiscal adjustments-instances of sharp government budget deficits reduction-were the cornerstones of macroeconomic stabilization and growth. In effect, over the last three decades, fiscal deficit reductions have been at the heart of structural adjustment programs implemented in the majority of developing countries, confronted with either balance of payments crisis or internal disequilibria [IMF (1987) , Stiglitz (2002) ]. 2 In Sub-Saharan Africa where episodes of large fiscal and current account deficits abounded, the implementation of these deficit-reducing programs was particularly overwhelming, especially in the 1980s and 1990s.
In most countries, these programs are primarily underpinned by a systematic implementation of contractionary policies characterized by expenditure switching and reducing measures. In part, these policies of drastic cuts in government spending are carried out to curtail public deficits and mitigate the macroeconomic costs of negative shocks [Rodrik (2006) , Chang (2008) ]. 3 While they resulted in a reduction of government deficits in numerous countries, they were also accompanied by significant economic costs, not least because the narrow tax base in the region limited the prospects for expanding the revenue side of government budgets, and attempts to raise revenues through higher taxes negatively affected investments and long-run economic growth.
In practice, the economic costs of these deficit-reducing programs are broader and deeper across Sub-Saharan Africa. At the macroeconomic level, they are most notably illustrated by the dramatic fall in public investments and extremely high volatility of growth [Akyuz and Gore (2001) , Artadi and Sala-i-Martin (2003) ]. 4 At the same time, their social costs are equally felt by the majority of the population. A mid-term review of these programs in the 1990s suggested heightened social costs, which included a rapid deterioration of living standards and acceleration of poverty following rising unemployment rates in the face of public sector downsizing and retrenchment, and cuts in the delivery of basic social services [World Bank (1990) ]. 5 In effect, poverty rates increased dramatically in the 1980s, and have since persisted, with most countries in the region caught in poverty traps [Azariadis and Stachurski (2008) , Fofack (2008) ]. Despite the relative success at jugulating fiscal deficits and achieving macroeconomic stability within the framework of these programs, poverty rates remain extremely high in the region, with most countries expected to miss the first Millennium Development Goals of halving poverty by 2015 [Berg and Qureshi (2005) ]. 6 At the same time, income inequality has risen to record levels in the region [Sala-i-Martin (2002) ].
Presumably, the emphasis on expenditure switching and reducing policies under these adjustment programs, in spite of their relatively high economic and social costs, reflects the hypothesized oneto-one correspondence between economic growth and macroeconomic stability-reduction of fiscal deficits, low inflation and exchange rate volatility [IMF (1987) , Ambler and Paquet (1996) ]. However, over time, the deficit reduction objectives of these programs became a suitable indicator for overall economic growth and macroeconomic performance [Stiglitz (2002) , Krugman (2009) ].
In theory, this apparent one-to-one correspondence is in line with standard neoclassical models, which conjecture that taxation and government spending have no impact on output growth [Cochrane (2009)] . Hence, if government programs funded by deficit spending are expected to exacerbate inflation and undermine macroeconomic stability and growth-particularly by crowding out private investments,-drastic cuts in government expenditures should increase efficiency in the allocation of resources and ultimately contribute to output expansion and growth, conversely.
However, empirical evidences in advanced and developing countries alike have not always supported the theory underlying these neoclassical models. For instance, in a study based on the US economy, Fu et al. (2003) find the deficit to be an unreliable measure of growth and overall economic performance. Similarly, an empirical study investigating the link between fiscal policy and growth in a cross-section analysis involving a large number of developing countries fails to reach conclusive recommendations on the direction and stability of the association between fiscal adjustment and economic growth [Easterly and Rebelo (1993) ].
In fact, fiscal deficits can be either expansionary or contractionary, depending on the nature of programs financed under the government budget. An increase in budget deficits financed by tax cuts may be expansionary if it results in increases physical capital accumulation. Hence, governments in advanced, and more recently in emerging market economies, have consistently used the budget as an automatic stabilizer-running large fiscal deficits (spending increases and/or tax cuts) as counter-cyclical policy measures to avert downturns and continuously expand output and demands [Chang (2008 ), Stiglitz (2010 ]. 7
In this regard, the proliferation of large fiscal stimulus packages in the aftermath of the 2008 global economic and financial crisis is in line with this counter-cyclical approach to policymaking [Spilimbergo et al. (2008) , IMF (2009a) ]. 8 Interestingly enough, the increase in government deficit to boost demands and mitigate the risks of economic downturns and enhance growth in these countries has also been accompanied by a monetary policy of extreme laxity-speedy recourse to quantitative easing and downward adjustments of interest rates which have fallen to historically low levels [Blanchard et al. (2010) ].
These latest developments and steps taken by advanced economies in response to the global downturn provide an opportunity to revisit the fiscal adjustment and growth nexus in Sub-Saharan Africa to inform future policy-making in the region. The speed and scale of the response, reflected in the size of stimulus packages in these economies, also suggest that the systematic implementation of pro-cyclical fiscal policies in Sub-Saharan Africa, including during episodes of economic downturns, is at odds with policy-making at the global level.
It is therefore not surprising that these policies have resulted in significant economic and social costs, with dramatic long-term consequences, not least the marginalization of Sub-Saharan Africa in the new globalization landscape [Fofack (2009) ]. Attempting to quantify these costs, this paper counterfactually estimates aggregate output in countries which undergone fiscal adjustments over the structural adjustment era under the assumption of slightly higher rates of deficit spending using transfer function models. Hypothetically departing from a systematic preference for procyclical expenditure switching policies, the model assumes higher deficit targets, attributed either to tax cuts or increases government spending.
The results highlight a significant output expansion and growth as illustrated by the widening gap between actual and predicted aggregate output from transfer functions in the majority of countries. In particular, if instead of pro-cyclical expenditure switching and reducing policies, SubSaharan African countries had opted for counter-cyclical policies the average per capita income in the region would be significantly higher, over fivefold above the current average, ceteris paribus. Interestingly enough, the remarkable increase in per capita income under this hypothetical alternative is consistent in both low-and medium-income countries alike.
The remainder of the paper is organized as follows. The next section focuses on the dynamics of fiscal adjustments and growth in Sub-Saharan Africa. In particular, it uses nonparametric techniques to assess the interaction between fiscal deficits and growth over the adjustment era. Section III discusses the empirical specification of transfer function models that are used to counterfactually estimate the potential growth and welfare benefits of counter-cyclical fiscal policies in these countries. Section IV discusses the empirical results under the hypothetical alternative fiscal expansion, and infer on the implications of such policies for future growth and development strategies in the region. The last Section concludes.
II. Dynamics of Fiscal Adjustment and Growth in Sub-Saharan Africa
Beneath the proliferation of fiscal adjustments is the quest for macroeconomic stability often viewed as a prerequisite for economic growth [Easterly et al. (1994) , World Bank (2005) ]. In order to further these development goals, abstraction is often made of the potential benefits of intertemporal macroeconomic dynamics-whereby deficit-financed high-yield public investments could serve as catalyst for long-run growth and domestic revenues mobilization-to implement across-the-board expenditure cuts in government outlays [Agénor et al. (2003) ].
This emphasis on fiscal performance in the short run is probably motivated by the belief that recurrent public deficits are a serious impediment to growth, irrespective of their source and composition. However, the implied causal link between fiscal imbalances and economic growth hypothesized at the analytical level and underpinning neo-classical models needs not be automatic. In order to assess the nature of that relationship this section undertakes an empirical analysis of the dynamic interaction between fiscal performances and growth during the adjustment era, spanning 1980-2007.
One possible way to assess the nature of that relationship is to trace the path of growth and fiscal deficits over the period of program implementation using causality and correlation analysis. However, deriving point estimates from these measures of association requires a choice and specification of underlying variables, a priori. While rates of economic growth can be easily estimated and standardized for cross-country comparisons, the choice of point estimates for fiscal balances that allow comparisons across countries is less obvious, owing in part to the multiplicity of definitions available in the literature. It is also due to the challenges of constructing consistent data on government budget deficits across countries-the coexistence of cash and accrual budgeting in numerous countries in the region being a non negligible source of discrepancy [Hagemann (1999) ].
Notwithstanding these challenges, a number of definitions have emerged and are commonly used to assess countries' fiscal stance. These measures include the conventional deficit, the primary deficit, the operational deficit and the structural budget deficit [Tanzi et al. (1993) , Agénor (2000) ].
Early choices and preferences in the literature have focused on the primary and conventional deficit. However, these two indicators are crude measures of fiscal deficits that do not take into account public debt and inflationary pressures.
In practice, macroeconomic instability and external debt greatly affect the size of government fiscal balance, and may have implications for estimating either of these two measures. Furthermore, the conventional fiscal deficit is very sensitive to inflation, and may overestimate the size of the deficit during episodes of excess inflationary pressures. In particular, and to the extent that inflation affects the conventional deficit through interest payments on public debt, the degree of sensitivity of conventional deficits to inflation tends to be particularly important when public debt is high [Tanzi et al.(1993) ]. 9
In this regard and given that containing the rising stock of public debt and deficits are at the core of macroeconomic stabilization, the conventional fiscal balance may not necessarily be commensurate with the sustainability of fiscal stance in the region. At the same time, the primary fiscal balance does not adequately reflect the financing implications of a policy stance. This measure largely focuses on discretionary government spending and does not account for the burden of interest payments in countries running large public debt. As a result, it is often referred to as the noninterest deficit, and hence, may not adequately capture the fiscal stance of most countries in Sub-Saharan Africa, either.
A large number of these countries accumulated sizable amounts of domestic and foreign debt during the adjustment eras. And in most cases, external liabilities reached unsustainable levels in the 1990s when a significant share of the budget was allocated to interest payments [Elbadawi et al.(1997) ]. Although the net present value of these liabilities has since been discounted, particularly in the set of countries which received debt relief under the HIPC Initiative, interest payments on external debt remain an important component in the government budget in most countries. 10 And failing to account for these liabilities can significantly underestimate fiscal deficits.
In this context, the operational balance has emerged as an alternative measure to the conventional and primary deficit. This alternative measure of fiscal deficit is calculated by netting out the inflationary component in nominal interest payments from the conventional balance, defined in real terms [Agénor (2000) ]. Alternatively, it is also defined as the primary deficit plus the real component of interest payments, to take into account the cost of public debt (interest payments and inflation-induced higher costs of debt services) on government expenditures.
Still, the operational balance does not account for the potentially negative effects of excess inflationary pressures on government's revenues, especially in the presence of collection lags. 11 Nonetheless, this measure represents a significant improvement over the primary and conventional balance. Additionally, it is easy to calculate as it does not require special forecasts [Blanchard (1990) ]. In fact, this measure is derived by adding the costs of government's liabilities discounted for time preference and opportunity costs to the primary deficit. This improved measure can be estimated from equation (1) below: In spite of these advantages, the operational balance is more suitable for assessing short-run fiscal performances. The medium-term fiscal policy stance is best estimated by the structural budget deficit [Blejer and Chu (1988) ]. 12 Changes in the budget balances reflect both business cycle and structural factors such as discretionary policies. While changes in fiscal stance attributed to business cycles, such as reduction of revenue during downturns may be self-correcting, changes driven by structural factors can only be offset through discretionary measures; hence the need to differentiate between short-and medium-term fiscal balance. 13 In this regard, removing the selfcorrecting cyclical component from the budget balance may provide a more accurate mediumterm fiscal position-the structural budget deficit.
In practice, structural deficits are derived by removing the cyclical component of government revenues and expenditures from the primary deficit. Assuming that the costs of servicing interest payments on domestic and external liabilities are accounted for automatically through inflation and 11 This effect has come to be known as the Olivera-Tanzi effect. The reduction of government revenues in real terms as a result of collection lags tends to be costly when inflation is high. According to these authors, real revenue collection could drop by over 9% if the collection lag is one month and average monthly inflation is 10%. For the same inflation rate, revenue collection could drop by over 17% if the lag is two months. 12 The fiscal impulse, which is related to the full employment deficit, measures the effects of fiscal policy in total aggregate demand [Heller et al. (1986) ]. 13 In practice, structural deficits have also been defined in opposition to cyclical deficits-the gap attributed to downturns, that automatically disappears when the economy recovers. interest rate adjustments, the structural deficit can be expressed in terms of the operational budget netted out of the estimated cyclical component of the budget balance as follows:
In theory, the cyclical component of the budget deficit is derived from the output gap attributed to business cycle:
The output GAP is derived by taking the difference between actual and potential (or capacity) output expressed in proportion of potential In practice, it is difficult to estimate the potential output in Sub-Saharan Africa, where most countries operate far below capacity utilization, with extremely high unemployment rates. Moreover, potential output estimates are generally based on production function models, which require specifying output in terms of underlying factor inputs and total factor productivity. In order to circumvent the daunting task of estimating production functions in a context of largely underutilized capacities, we derive measures of structural deficit using a nonparametric method. In practice, the cyclical component of the primary deficit is purged by smoothing the data by means of Hodrick-Prescott filter.
In what follows we use estimates of operational balances and structural balances to assess the nature and stability of the relationship between fiscal performances and growth across SubSaharan African countries. From equation (1), the estimation of operational balance is based on the standard methodology. Effects of collection lags on government revenues and public deficits are not taken into account in part because collection lags in domestic resource mobilization primarily concern corporate taxes. Furthermore and in addition to consistency problems associated with reporting on collection time, government data on revenues and expenditures are not sufficiently disaggregated to allow a fair comparison across countries.
The empirical analysis and estimation are based on a sample of 14 countries selected across SubSaharan Africa on the basis of data quality. 14 Operational and structural budget deficit are calculated for each country, and the results are expressed as a percentage of GDP to allow crosscountry comparisons. Real GDP per capita, public and private investment variables are taken from the World Bank World Development Indicator database. The data on public finance are taken from Government Financial Statistics (GFS) and World Economic Outlook (WEO). Table 1 Except Botswana and Gabon which enjoy fiscal surpluses (in excess of 6 percent of GDP in the former), other countries run sustained fiscal deficits. This is most notably reflected in the negative sign associated with the two estimates (structural and operational balances). In particular, Ghana, Côte d'Ivoire and Mozambique recorded the largest deficits over the period, in excess of 5 percent of GDP. However, these high-fiscal deficit countries in the region pale in comparison to a recent deterioration of fiscal stance in most advanced economies where fiscal deficits are in double digits, and projected to increase even more in the coming years [IMF (2009b) , OECD (2009)].
Also worth pointing out, however, is the consistency between operational and structural balances across countries. In addition to signed consistency, the two estimates are also of the same order of magnitude. The relatively small absolute deviation between the operational and structural balances across countries suggests that the fiscal stance is less affected by business cycles in the majority of Sub-Saharan African economies. Gupta et al. (2005) attribute this disproportionately weak effect of business cycles on fiscal performance in low-income countries to the absence of automatic stabilizers.
Figure 1: Long-term trend operational balance and economic growth
The level and signed consistency of these two measures of fiscal deficits is equally reflected in the correlation between fiscal performance and economic growth across the sample. For all but three countries (Botswana, Gambia and Senegal), the correlation between income growth and fiscal balance is positive, both when fiscal performance is measured by operational and structural balances. However, the correlation coefficient associated with these positively correlated variables is not systematically significant. Despite this lack of significance, the positive association between operational balance and growth in a number of countries may suggest that a strong fiscal stance is growth-enhancing.
However, correlation does not necessarily imply causation. In fact, the positive association derived from point estimates is not consistent over the entire support of the distribution. An assessment of the relationship over the entire support of the distribution produces a more ambiguous result. In effect, a long-term trend of operational balance and growth suggests that sharp deteriorations of fiscal balances are likewise associated with higher and lower rates of economic growth. This ambiguous result is illustrated by Figure 1 , which depicts operational balances and economic growth rates in Nigeria and Senegal. This outcome suggests that the relationship between fiscal adjustment and growth in the region warrants a further investigation. 15
III. Analytical Framework
A review of empirical research that models the effects of fiscal adjustments on growth suggests that fiscal austerity affects economic growth through a nonlinear pattern [Giavazzi, Jappelli and Pagano (2000) ]. The inherent nonlinearity reflects varying and event divergent responses to fiscal adjustment by economic agents. Analytically, the alternative linearity hypothesis would require a uniform distribution of expected benefits of growth across the different economic agents following a fiscal impulse, irrespective of the determinants of growth and consumer behaviors.
In practice, there are a host of growth determinants which affect output in different ways. Although private and public investments are often singled out as key determinants of growth, there are other factors which may just as well play a significant role in the accumulation process. Most notable among these factors are human capital formation, research and development, openness and a set of initial conditions [Jovanovic and Nyarko (1996) , Pattillo et al. (2005)]. While the transmission channels of fiscal adjustments may use indirect paths, the welfare effects of fiscal adjustments are more direct, especially when the reduction of deficits entail expenditure switching, and particularly cuts in public expenditures and wages [World Bank (2003) , Sachs and Warner (1995) , Gupta et al. (2005)].
Analytically the resilience effects associated with initial conditions, which are critical for long-run growth and output expansion, are illustrated by the nature and quality of physical infrastructures and level of economic development. At the same time, the growth effects of fiscal adjustments differ significantly over time. Fiscal adjustments that may first appear contractionary may become expansionary in the medium to long term. This can happen as a result of delayed response to the implementation of expansionary fiscal policies or out of concerns regarding the financing of inherent growing deficits.
In order to account for the dynamics and nonlinear path of that relationship, this paper adopts the framework of modeling the growth and fiscal adjustments nexus using transfer functions. 16 As an alternative to structural models, transfer functions combine regression and time series analysis, and are particularly suitable for modeling nonlinear functional relationships [Chiogna et al. (2008) ]. In particular, they allow the inclusion of lagged response and lagged explanatory variables, and other contemporaneous variables in the specification of the response.
This flexibility can help integrate the dynamics of growth during fiscal adjustments in a model that goes beyond the restriction to a single input, counterfactually assessing the growth effects under an alternative expansionary fiscal policy. 17 In their reduced form, these models can be represented by equation (3) in terms of a structural and time series component as follows:
where the variable t Y is the real GDP per capita income at time t . Throughout the paper, the real GDP per capital is the response variable. 18 The second component of the right-hand side ) ) ( ) ( ( In order to account for the multiplicity of growth determinants, the initial set of variables considered for inclusion in the structural component of the model are government revenues ) ( 20 This specification is consistent with the model developed by Kneller et al. (1999) . However, variables in the proposed framework also include lagged response as well as lagged and contemporaneous explanatory variables to account for the initial conditions and resilience effects. Hence, an expanded form of (3), taking into account that dual formulation can be represented by equation (4) as follows:
The main objective of the study is to counterfactually quantify the potential growth effects of fiscal adjustments during the era of economic reforms and structural adjustments. In theory, when the budget constraint is fully specified, expenditures balance revenues   n t
. Hence, the inclusion of net lending n t l assumes that deficits are mainly financed by the accumulation of domestic and foreign liabilities. In other words, a change in revenues or spending has to be matched by offsetting changes elsewhere.
Although the lending variable in the model accounts for domestic and external financing of the deficit, financing gaps are largely covered by foreign aid in the majority of countries; and external debt thresholds are derived from predefined deficit targets, which are paramount in the design of macroeconomic frameworks. The low inflation target imbedded in most macroeconomic frameworks made it very difficult for countries to contemplate the option to inflate their way to growth and prosperity, particularly by drawing on higher inflation to bridge financing gaps.
In theory, the model should be calibrated to fully operate in a deficit mode, where the dynamic of responses is assessed for incremental shocks of magnitude:
. However, in order to avoid perfect collinearity, the budget balance is not included in the empirical specification in the estimation phase. Nevertheless, the transfer function specified by equation (5) below is represented in terms of expenditures and deficit financing to focus on the expenditure side of the budget. In this "expenditure-adjusting mode" an incremental shock in the amount c translates into a corresponding change in government expenditures.
The emphasis on the expenditure side in the specification provided by equation (5) is warranted, particularly in light of the prominence of expenditures switching policies in stabilization programs and the structurally narrow tax base faced by most countries in the region [Rodrik (2006) , Bayraktar and Fofack (2007) , Gupta (2007) ]. 21 The narrow tax base reduces the space for fiscal adjustment through the revenue side of the budget, hence the emphasis on expenditures switching policies. Still, welfare and growth outcomes from the hypothesized expansionary fiscal policy also depend on the nature and composition of government expenditures and private sector's response [Alesina and Ardagna (1998), Gupta et al. (2005) ].
In order to account for this composition effect, a distinction is made between public investment and public consumption (recurrent expenditures) in the specification of the empirical model. In particular, the initial variable x t G (aggregate government expenditures) is disaggregated into sub-21 Easterly and Schmidt-Hebbel attribute the narrow tax base in Sub-Saharan Africa to the lack of economic diversification and low-productivity growth primary sector. Empirically Ghura (1998) shows that the performance of government revenue is inversely proportional to the share of agriculture in GDP; it is also negatively affected by the degree of corruption in the country. 
Under this latest representation, a number of growth effects of deficit-increasing scenarios can be investigated. Of particular interest is the contrast between the growth effects of rising deficits when increases in government outlays are primarily allocated to final government consumption versus the alternative priority allocation to capital expenditures. In both cases the hypothesized incremental deficit can be financed by increases in government borrowings.
Conversely, the growth-fiscal adjustment nexus can also be represented in terms of government revenues using a slightly modified version of the transfer function under the "revenue-adjusting mode". Under this latter specification, an increase in government fiscal deficits as a result of reduction of corporate tax and/or reduction of revenues from public enterprises (possibly in a context of economic downturn) is directly proportional to increase private physical capital accumulation. Under this alternative, the growth function takes a slightly different specification represented by equation (7) below.
In line with the expenditure-induced fiscal deficit transfer function, a number of different scenarios assessing the growth effects of an expansionary fiscal policy under a net reduction of government revenues can likewise be evaluated from (7). Of particular interest is the effect of deficit increases on growth when private savings from corporate or income taxes reduction or across-the-board tax cuts are used to expand private physical capital accumulation. Assuming that lost government revenues are similarly financed through further increases in public debt, this scenario is tested against the alternative scenario of fiscal contraction-corporate tax hikes to finance rising fiscal deficits and cuts in public spending.
IV. Estimation and Empirical Results
This section focuses on the estimation of the parameters  
underlying the different transfer functions and models discussed in the previous sections. The technique for estimating these parameters is ARIMA, reflecting the dual representation of the model, which combines both regression and time series analysis. The latter component is accounted for by including the autoregressive and moving average vectors in the transfer function to partially capture the nonlinearity in the distribution of aggregate output in response to fiscal adjustments and implementation of discretionary policies.
In light of the small absolute deviation between structural and operational balances, the estimation of these parameters is based on the latter measure of fiscal deficits, either in the revenue or expenditure-adjusting mode. 22 Furthermore and regardless of the model and scenarios, the parameters in the structural regression equations and the parameters in the time series representation are estimated simultaneously. In turn these estimated parameters are used to infer on prospects for growth under the hypothetical alternative counter-cyclical policy options.
However, before proceeding with parameters estimation and inference, it is important to first examine the partial and total correlation functions for the response and independent variables in order to specify the optimum lag level for the polynomials  
. This empirical analysis suggests an optimum lag level of one, as reflected in the inclusion of an AR(1) vector auto regressive and moving average of first order (MA(1)) in the sets of dependent variables in each model. Hence and on the basis of this specification, the models are estimated in levels in order to account for both short-and medium-term effects of fiscal adjustment on growth.
Following this specification of lag levels for the polynomials, the parameters are estimated. Tables 2-5 in Annexes summarize the results presented in the form of four tables, corresponding to the different empirical models. Henceforth, these models are referred to as Model (A), Model (B), Model (C) and Model (D). While the results in Table 2 (Model (A)) are derived under the revenue-adjusting mode, the ones in Table 3 (Model (B)) are derived from the expenditure-adjusting mode. Empirical results in Table 4 (Model (C)) accounts for the composition of public spending. In particular, the decomposition of government expenditures into recurrent and capital expenditures allows one to contrast the extent to which the nature and composition of public spending may affect the dynamic of fiscal adjustment and growth. Table 5 (Model (D) shows the results from the revenue-adjusting mode.
These models use real GDP per capita as the response variable. 23 However, right-hand side variables vary slightly, depending on the models. Alternatively, government expenditure is used in the expenditure-adjusting mode, and government revenue is included in the revenue-adjusting mode. The transition from the expenditure-adjusting mode to the revenue-adjusting is operated through net lending. Once again, this transition assumes that expenditures always balance revenues when the budget constraint is fully specified. Other key variables are labor force, the moving average, autoregressive vector and private investment. Since reliable data on capital stock is not available, private investment is used as a proxy in the empirical specification.
Note that under the proposed specifications (Model (A) through Model (D)), and for all but two countries (The Gambia and Kenya), the adjusted R-Squared is relatively large, over 90 percent for most countries. In particular, Botswana consistently has an adjusted R-Squared that exceeds 99 percent. The relatively large value of this coefficient of determination suggests an overall goodness-of-fit. Indeed, on the basis of this estimate over 90 percent of the proportional variance in aggregate output is fully accounted for by the underlying transfer functions and empirical models. 22 Naturally, this choice assumes that the potential effects of the business cycle on fiscal performance are limited in the majority of countries. 23 A specification that uses growth rates as a response was also considered during the estimation. The results were not markedly different, although, the model appears more robust when real GDP per capita is the response.
The overall goodness-of-fit of these empirical models is also reflected in the relative stability of the parameters. The regression coefficients have a consistent sign in most countries. For Model (A), private investment is growth-enhancing in most countries. In all but one country, the coefficient associated with this variable has a positive sign. And in a number of cases, it is significant at the 1 and 5 percent level. Likewise, government revenues are positively related to growth, and the coefficient associated with that variable is significant at the 1 percent level in a number of cases. This is illustrated by the relatively large value of the t-statistics (in parenthesis right below the estimated parameters).
On the other hand, net lending either has a negative sign or is not significant at all. And whenever it is significant, it has a negative sign, suggesting that on average the accumulation of liabilities (domestic and external liabilities) by the public sector has not necessarily been growth-enhancing in the region. However, the apparent negative effect of public debt on growth-particularly through the prohibitively high cost of debt servicing on public investment-may simply reflect the fact that the use of these borrowed resources might not have systematically followed the "golden rule" of investing primarily in productive assets with potentially high yields. Otherwise, the overwhelming majority of countries would not have faced debt overhang in the run up to the HIPC debt relief in the 1990s. 24 Similarly, the significance of the time series component in the transfer functions across the four models is worth pointing out. In spite of the relatively low level of lags for the polynomials-the models with the largest explanatory power have only one lagged dependent variable terms
and one lagged moving average terms
-the autoregressive vector is significant at the 1-percent level in several countries. The significance of these time series components suggests that combining first-order serially correlated errors with standard regression analysis produces a better forecast of aggregate output. 25 In particular, in several countries, the autoregressive vector is strongly significant as reflected in the extremely large value of the corresponding t-statistics. Furthermore, the estimated parameter has a positive sign whenever it is significant, suggesting that initial conditions, and especially level of capital stock greatly matters for output expansion. In other words, attaining a certain minimum threshold for capital stock might emerge as a pre-requisite for entering virtuous circle of sustained output expansion and per capita income growth. Likewise, the first order moving average component also suggests that only immediately previous white noise errors affect aggregate output. In most countries, the parameter associated with the first order moving average vector has a positive sign and is significant at the 1-percent level as well, although it is less so in Model C (Table 4 in Annex).
In light of the overall goodness-of-fit of these models, the proposed transfer functions are used to infer on the potential growth and welfare benefits of alternative counter-cyclical fiscal policies. In particular, a set of policy experiments are undertaken to hypothetically assess the growth effect of counter-cyclical policy responses in the region. Instead of systematically carrying out across-the-board cuts in government outlays, these experiments hypothetically assume that countries opted for fiscal expansion in line with policies recently implemented by a large number of advanced economies in response to the subprime crisis and later to mitigate second-round effects which came with the globalization of the downturn.
Invariably, these experiments assume higher fiscal deficits, either as a result of increased government expenditures or reduced fiscal revenues (i.e. lower tax collection). Alternatively, widening government deficits as a result of fiscal expansion is reflected either in increased private capital accumulation, public investments or recurrent expenditures. The potential benefits of increased public investments under this hypothetical fiscal expansion are compared with the alternative increase in public consumption. However, simulations also consider the hypothetical option of fiscal expansion based on reallocation of savings from reduced net lending-a scenario that may be consistent with debt relief under the enhanced HIPC initiative.
These hypothetical scenarios are then contrasted with actual outcome. Note that the decades of fiscal adjustments were characterized by a protracted economic recession and sustained decline in real per capita income in the region [Artadi and Sala-i-Martin (2003) , World Bank (2005) ]. 26 Graphically, this poor economic performance throughout the period of program implementation is reflected in the trend of real per capita income (actual distribution) and widening income gaps with the predicted output growth derived from transfer functions under the alternative. The case of Cameroon is investigated as an illustrative example in Figures 2-4 .
The widening income gap between actual and predicted output is consistent across scenarios. Under the first simulation (model (A)), the transfer function has both government revenues and expenditures as independent variables. The predicted output from this representation is based on the hypothetical assumption of 5 percent uniform and consistent reduction in government revenues (i.e. lower taxes) throughout the reference period matched by a cut of the same order of magnitude in government expenditure with the proceeds fully reallocated to private capital accumulation. In this regard, it is a fiscally neutral scenario. The drop in revenue is entirely allocated to private capital accumulation in the form of savings from taxes.
After estimating the predicted value of aggregate output under the hypothesized scenario, we then calculate the new growth rates using this predicted series. In turn, we apply these growth rates to recalculate the predicted income measured in per capita GDP terms, assuming that predicted and actual output are exactly equal at the origin. The results are depicted by Figure 2 below (panel A) . This figure shows a marked deviation between actual and predicted output in constant 2000 US dollars. In effect, under this hypothetical scenario, the income gap increased more than fivefold, with Cameroon's predicted per capita income attaining levels enjoyed by emerging market economies.
Notwithstanding the trend consistency of aggregate output under this alternative, the overall impact of expenditure reallocation on output growth is slightly lower when transfers from expenditure cuts are not accompanied by a similar reduction in government revenues in the form of tax cuts. In fact, when the rise in private investment exclusively emanates from a reduction in public spending at a constant rate of 5 percent, the predicted output gap is much lower than the alternative hypothesis which combines both revenues from tax cuts and indirect transfers through government subsidies (Panel B in Figure 2) . 26 There is a growing consensus on the poor performance of economic reforms and adjustment programs in SubSaharan Africa. A World Bank study assessing the impact of these programs concluded on the following note "Despite good policy reforms, debt relief, continued high levels of official assistance, promising developments in governance, and relatively supportive external climate, no take-off has ensued"[World Bank (2005) ].
Figure 2 -Cameroon: Different Scenarios on Budget Allocation
The second set of experiments follow the same logic of reallocation and changes in the composition of government expenditures. Likewise, one of these experiments assumes a 5 percent uniform reduction in net lending and therefore reduced interest payments on government liabilities in the same order of magnitude. These savings are either redeployed to fund public expenditures or indirectly support private investments through lost tax revenues. This experiment considers the two alternatives: the option of raising public expenditure from reduced debt burden is contrasted with the alternative of boosting private investments in the same order of magnitude and corresponding cut in the stock of government debt (Figure 3 below) . 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Cameroon: Increase in private and public capital accumulation on the reduction of net lending Actual per capita GDP Estimated per capita GDP -allocation to private investment Estimated per capita GDP -allocation to public investment Under these two alternative scenarios, the hypothesized predicted output is still significantly higher than the actual, further supporting the expected benefits of fiscal expansion during economic downturns, interestingly in a region where pro-cyclical fiscal adjustments have been at the heart of macroeconomic reforms [World Bank (2005) , Rodrik (2006)]. 27 The potential benefits under this hypothesized alternative are further illustrated by the sustained decline in Cameroon's actual output during most of the adjustment era, especially between 1985 and 1996 [World Bank (2003 ]. 28 As Figure 3 illustrates, this sustained output decline only exacerbated the growing income gap between predicted and actual output in Cameroon.
Notwithstanding the consistency in the trend of output growth under these two alternativesreallocation of savings from reduced net lending toward public investments versus private capital accumulation-the contrast further corroborates the much higher level of aggregate output under the latter option. In particular and consistent with existing empirical research, the predicted level of output under the hypothesized uniform increase private investment is significantly and consistently higher than the alternative option of allocating the savings from reduced interest payments exclusively towards raising public investments [Rajan and Subramanian (2008) ].
The last scenario contrasts the expected growth and welfare benefits of raising public investments with the alternative of expanding recurrent expenditures. Likewise, this last scenario assumes a constant and uniform increase in both recurrent and capital expenditures in the same order of magnitude (5%). In essence, pro-cyclical fiscal policy under this option is either the result of deficit increases or alternatively a reduction of net lending possibly from debt relief. Likewise, the predicted aggregate output under both alternatives is consistently above actual (Figure 4) . However, the expected benefits under the alternative increases capital expenditures are significantly higher than the option of raising public consumption. This result is consistent with other studies and further corroborates the extent to which the composition of public spending may affect growth in developing countries [Gupta et al. (2005) ]. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Cameroon: 5% drop in net lending allocated to public expenditure or recurrent public expenditure Actual per capita GDP Estimated per capita GDP -allocation to recurrent public expenditure Estimated per capita GDP -allocation to public capital expenditure Interestingly, the overall benefits of fiscal expansion for growth and welfare improvement are consistent across the region, even in the set of countries which have a much lower level of incomelow and lower middle-income countries. For instance, in Mozambique where actual annual income per capita remains below the US$200 threshold over most of the adjustment era, the predicted level of aggregate output under the hypothesized alternative fiscal expansion is equally uniformly higher, with the gap between actual and predicted widening significantly in outer years as well (see Figures 1 and 2 in Annex).
Although hypothetical, the potential benefits of counter-cyclical policies are significant and highlight the scale of lost output and opportunities for welfare improvement during the adjustment era. Furthermore, the consistency in the simulations of predicted output across countries is also telling. In this regard, it is not at all surprising that the World Bank's report on a retrospective assessment of lessons learned from decades of economic reforms made a not-so-veiled critic of the systematic implementation of fiscal adjustments during the decades of structural adjustment in developing countries [World Bank (2005) ].
As one of the key recommendations, the report stressed that "The goal of achieving macroeconomic stability does not imply a need to minimize fiscal deficits at all times." Interestingly, the report went on even further to highlight the costs of fiscal adjustments for economic growth in an inter-temporal setting, essentially saying that a "lower fiscal deficit achieved today through off-budget contingent liabilities, or through cutting back public investments and thus reducing long-run growth and the future tax base, may mean a higher fiscal deficit in the future."
V.

Conclusion and Policy Recommendations
This paper revisits the sacrosanct policy of fiscal adjustments widely carried out across Sub-Saharan Africa during the era of adjustments and macroeconomic stabilization. The renewed interest in this topic is partly motivated by the latest recourse to automatic stabilizers, most notably reflected in the enactment of historically large fiscal stimulus packages by numerous industrialized and emerging market economies in response to the global downturn triggered by the US subprime crisis. As a result of these countercyclical policies, fiscal deficits are projected to reach new record levels in most industrialized nations in [IMF (2009b , OECD (2009)] . 29 Although partly attributable to the conjunction of lost tax revenues in a downturn and exceptional increases in government expenditures, these deficit projections are extremely large, even by developing countries standards. They are well beyond anything ever faced by countries in Sub-Saharan Africa, even at the height of chronic balance of payments crises and negative terms of trade shocks, which partly prompted the recourse to fiscal adjustment and macroeconomic stabilization. Yet still, this exceptional rise in public deficits, and correlatively public debt, in a large number of advanced economies is certainly not too much of a price to pay in order to avert a protracted recession, which could have taken a U or W-shaped, or worst still turned into a depression [Krugman (2009)].
It is against this backdrop that this paper revisits the growth and fiscal adjustment nexus in SubSaharan Africa. In particular, the paper assesses the dynamic of fiscal adjustment and growth in the region, and counterfactually estimates the potential costs and losses associated with a systematic implementation of fiscal austerity in the region. In practice, these costs have been characterized by sustained output contraction resulting in negative economic growth, falling per capita income in real terms and rising poverty rates. In light of these abysmal economic and social outcomes, development in Sub-Saharan Africa or the absence of it has been labeled as the economic tragedy of the 20 th century [Artadi and Sala-i-Martin (2003) ].
In hindsight, this characterization is probably the high price that Sub-Saharan African countries might have paid to preserve macroeconomic stability. However, after an empirical analysis which highlights the ambiguous nature of the relationship between fiscal adjustment and growth in the region, this paper shows that such a price might indeed has been prohibitively too high to be borne by any country. Using transfer function models, counterfactual simulations over the adjustment era show that the costs in terms of aggregate output were indeed significant for most countries. In particular, the average per capita income in the region would have been significantly higher and the income gap with other regions of the world substantially smaller if instead of sustained fiscal contraction, countries had loosen the grip on fiscal discipline to expand investments and physical capital accumulation.
More specifically, it is shown that an hypothetical deficit increase over the adjustment era would have resulted in aggregate output and per capita income growing by more than fivefold, especially if revenues from lower corporate taxes had been used to raise the level of physical capital in the private sector, ceteris paribus. At the same time, the benefits in terms of economic growth are also positive when excess deficits are incurred to finance public investments, although these hypothetical returns are much lower than the ones achieved from increased physical capital accumulation in the private sector. Interestingly enough, these results are consistent across all sampled countries in the region-lower and middle-income countries alike.
These empirical results and ongoing implementation of countercyclical policies to avert a protracted economic recession and perhaps ward off depression in advanced economies, if anything, suggest that the quest for macroeconomic stability should no longer be an end objective in the region. In other words, fiscal adjustment should no longer be seen as a sacrosanct objective pursued invariably and at all costs, even at the expenses of economic growth and poverty reduction. 30 Instead, fiscal policy should become an instrument to smooth out business cycles and achieve sustainable economic growth, especially in an environment where financial repression has resulted in persistent credit rationing and increasing fragmentation of the financial system [Tchundjang (1979 ), Steel et al. (1997 ].
Fortunately the scale of the current global economic and financial crisis and speed of international transmissions have called for coordinated responses at the global level. This has been reflected in the proliferation of timely sequenced fiscal stimuli in both developed and developing countries alike. Carried by this global wave of fiscal expansion, a number of Sub-Saharan African countries, particularly the ones with large fiscal space also designed and implemented fiscal stimuli to boost domestic demands and mitigate the spillover effects of the global downturn and ultimately enhance economic growth and avert a further deterioration of living standards. In this line, Mauritius enacted a fiscal stimulus package worth 3.4 percent of GDP in March 2009, which is relatively large even by international standards [World Bank (2009)] . A number of other countries in the region have also followed suit, including Nigeria, South Africa, Tanzania and Uganda [Kasekende et al. (2009)] . 31 However, even as countries which in the past have excessively abided by pro-cyclical fiscal austerity entered the new policy paradigm of countercyclical fiscal expansion, steps should be taken to ensure that these stimuli do not lead to another cycle of debt overhang, which in the past dramatically curtailed the growth of public investments and capital accumulation in the region. In this regard, and to the extent that empirical results show that hypothetical returns of fiscal expansion in terms of aggregate output and income growth would be much lower if deficits are largely run to finance public consumption instead of investments, the design and implementation of these stimulus packages, and more generally the shift towards greater recourse to fiscal policy, should be guided by the productivity of investments and efficiency considerations. 31 The South African government implemented a fiscal stimulus package worth Rands 787 billion (about US$100 billion), largely to finance public investments and infrastructure projects. At the same time, the South African Reserve Bank eased monetary policy through cutting of its policy rate by cumulative 500 basis points. Similarly and in order to support the implementation of counter-cyclical policy measures, the governments of Tanzania and Uganda raised expenditures in the 2009-10 budget by 30 percent and 20 percent, respectively. The Federal Government of Nigeria also implemented a fiscal stimulus of 1.6 trillion Naira to enhance growth and avoid job losses. At the same time, many countries, which did not formally implement fiscal stimuli offered tax rebates to corporations in order to expand output growth in a context of global contraction. This is particularly the case for countries such as Cameroon, Mali, and the Democratic Republic of Congo [Kasekende et al. (2009) 
